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INTRODUCTION

. ‘J:’ - ]
WARMING: Voltages aad currents in this equipment are dangerous. instaliation, opera-
tian, and servicing of this equipment must be certormed only by properly licensad,
trained, and experiencad personnal, McMartin Industries cannot be responsibie for

injury or damage resulting from improper
aodigment.

installation, operation, or servicing of this

" Always aiscennect primary power befere opening doors, covers, snclosures, pang!s, or

LTeidas.

Always Use grounding sticks to short out
perfsrm service on tais squipmant when i

high vgizage points tefore sarvicing., MNeaever
ired or alore.

it is mcst imgortant that all units te bonded itcgsther with at lezast 3" wide capger

strap which is secureiy connected {2 the
tha main destroyers of gocd aquipment.

MAIN STATICN GRQUND. Hsat and dirt ara
Keep yaurs clean and ceool, and you will ce

rawarded Gy long, reliatle servica, Preventstive maintgnance is far more cesirszbls
thar (nat done oniy when absolut2iy nacessary. Follow gnad enginaering practice in

gverytning you do. in ccnnecticn with the

CAUTIOM: |f your transmitter is supglied for use cn 3 pnase primary power,

exiremely important that you are provided

Minimum Unr

operation of inis eguigment.

it 13
with service frcm a clcsed-deita sourca.

Check s with your local power cempany..

estricted Air Flow

Required for McMartin AM & FM Transmitiars

. . , i
Madel | cAM
e BF-S5K o 5000
BF-25K 2500
EF-10K 2000
g=-5K 11000
BF-3.5K 1000
BF-1K Lol
AM

BA-10K S 1500
BA-5K 1500

- BA-2.5K 800

BrerlK . L : . +-800

Ample air intake dapacity tg the building

BTU'S
Heat Qutput
170000
20000
820C0
38000
20500
€80

4420
24480
23000
10880

must te proviced zand air discnarge system

the
the building must be sutfficient se tha: ro restriction or back prassurs exists. |t
rscommendad that an sxhaust fan of at least the same TFM. as nat
ansmitter, be instzilsd in the cuilding air discnzrge system.
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I. TECHNICAL SPECIFICATIONS - GENERAL DESCRIPTION

FREGUENCY ' i The BA-1K transmutier is designed for standard AM
RANGE ............. ... ... 540 10 1600 kiloHertz broadcast seivice operating on a specified carrier fre-
(supplied on one specified quency in the range ot 545 to 1600 kiloHertz.
. | frequency) : .
The transmitter low-level stages and power supply recti-
_ POWER QUTPUT..... T, 1000/500/250 watts. frers utitize silicon soiid state devices. A single tube
May be operated at any two type, the 4-500A, is used: one pair operating in paraliel
. specified power levels. Push- in the Class C RF power amplifier stage and another pair
button power change standard. . s:rving as Class AB-1 modulators.
. Maximum output capability: -
‘ 1200 watts The BA-1R usas plam-screen high level modulation. The
) tw0n4-500A Class C power amplifier tubes are plate mod-
QUTPUT ulated, and the screens are self-modulated by virtue of
IMPEDANCE......... ........ - -500hms unbalanced serigs resislance in the screen voltage power supply.
' ) T (Other impedance avaiiable on .
: ™ special order) ihe BA-1K is capable of delivering 1200 wafts power
) ! output, 10 compensate for phasor and/or transmission
. FREQUENCY . fine losses, to provide 1000 watls to the antenna. The
i STABILITY ......... .o.io.., 15 Hertz over ambient BA-1K may be operated at any two power level combina-
temperature range ticns ot 1200, 50C, or 250 watts. The power cnange is
) ) affected by pushbutton switch selection of appropriate
. CARMIER SHIFT..... ... o, ... 3 percent maximum power transtormer primary W|nding taps.
NOISE LEVEL....... -+ -80 dB or greater below 100% The BA-1K is designed o match ‘a 50-ohm unbalanced
C modulation at 1000 Hertz oulput load (other output impedances may be provided
- under special order).
MODULATION . .
CARABILITY......., .+..100 percent negative peaks The BA-1K is housed in a rugged sheet meta!l frame
. 125 percent positive peaks enclosure with removaole side panels for access to inter-
. . _— nal wiring harnesses. Full length rear door access is
AF FREQUERCY provided. Lccated in the lower portion of the front of the
RESPONSE.......... ...11.0 dB, 50-10,000 Hz, 1-kw

> ) unit, jiust below the tube observation window is a hinged-
Output 100% modulation dow:n panel. The insicz of this panel accommodates the
sulid state RF exciter/driver, solid state audio driver

AF HARMONIC ang the control relay power supply.

DISTARTION .. ...... v .2.5% or less, 50-10,000 Hz.
: 1-kw output, 100% modulation

; : : oth this pane! and the rear door, upon cpening. release
Sine wave input Bot b pon opening. re

duai inechanical interlock switches. One of these inter-

. AUTHO INPUT } ' rupts ihe high-voltage plate and screen voltage power
IMPEDANCE. ... .. .. s 150-600 ohms balanced _ . supply control relay circuit; the second shorts the high-
; voliage plate power supply to ground.
. AUDIQ INPUT :
- LEVEL... ..., i eme e m e seaereaaaa +10.12 dBm
. POWER SGURCE. . ... ... 208/230/240 vac, 50/60 Hz HI. INSTALLATION
single phase
" POWER 3.1 PLANNING
CONSUMPTION...... ........ 4500 watts (1200 waits The degree of instaliation preplanning that is made will
. output, 100% modulation) direcly affect the ease of initial installation and con-
. ) . tirued reliability and long service which will be obtained
; AMBIENT. | : from tha BA-1K.
TEMPERATURE ' , .
RANGE............. _ -...:—20 o +45 degrees Ceaisius An outline dimensional drawing of the BA-1K is shown in
. C Figure 3A.
) ,A&..THTUE)E ........ e eesaieaae up 10 7500 feet AMSL

) ) : Adeguate space should be provided for rear door and
v DIHENS!ON& ........ 70.5"'H x 25.75" D x-28.25" W hinged-down front pane! clearances.

{179 ¢m x 65.4 dm x 71.8 cm) ‘ .
7 : . . The BA-'K s completely self-contained; however, pre-
oA i consideration must be given to entrance of power cables,
aucic/remote contro! harnessing, frequency and/or mog- =
uiation coaxial feeds and RF output coaxial connections.

Altliougic cable entrances may be made through either
the wp or LOtDMm of the cabine!, the prefarred arrange-
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ment for ease of instaltation 1s through the bottom of the
ca{)inet for all interconnecitons except the output coaxiai
transmission line.

3.2 UNPACKING

Inspect the unit for damage which might be incurred
during shipment, Particularly note condition of lkncbs.
meters. and ceramic insulators. Inspect painted surfaces
for scratches or dents. If damage is detected immediately
notity the carrier and report the damage. Advise McMartin
of the steps you have taken.

The tubes. and for models in the lower portion of the

540-1600 kHz range. the plate tuning vacuum variabie

capacitor will be packed separately. Insert the four 4-‘
‘500A tubes in their sockets and attach the piate cap

connestors. Yo install the vacuum variable capacitor,

proceed as jollows:

1..Looking down on the cabinet top trom the front, loosen
“the thres seiftapped machine screws located aiong the-

‘tront edg2 of the cabinet top grille;
2. 8hde the solid fitler plate, located at the front cf the
- .cabinet top, forward, and lift the fiiler plate out of
< piace. :

i 3. The coupling to the plate tuning mctor will be seen to

the right side of the cabinet. Make certain that the
" rear fock screw cn the coupling is loosened enough
to allow entrapce of the vacuum variable capacitor
shaft. (The mo:or shaft may be rotated ma.aually 10
permit easy access to the screw head.)

4. From the rear of the cabinet, slide the vacuum vari-
able capacttor irto its mounting clamp, aligning the
rofor shait so it seats felly into the motor drive coup-
l&r.. Tignten the capacitor in its clamp*by securely
tightening the clamp ring pressure screw (located at
the right edge of the clamp).

5. From the top of the cabinet, securely tighten the motor
drive coupling screws.

6. Slip-the capacitor stator clamp over the end of tne
capz nitcr and securely tignien the clamp,ring screw.

7. Reinitall the cabinet fiiler plate removed in steps 1
and . . :

NOTE: After final test of the transmitter inte a 5G-ohm

nen-rea .tive load. the capacitor will have been removed
inetpacking. Avaid reorientation of the capacitor shaft
positicn of the drive motor shaft position prior to rein-
stallation of the capaciler as described above. Minor

‘regrientanon of these shaft positions during instatlation
Cafe permissitle since the !otal range of the capacitor

drive motor is seven turns.

3.3 EXTEANAL CONNECTIONS

At erternal connections are made from the rear of the
cabmel. (Direct:ons grven below, right or tett, are based
Ch rear view access.)

2.3-1 AF Output :
“he RF outpul terminatian is located ar the left side af
tne tecessed grille 19p of the cahinel. Locate the #12

fnachire screw stud toward the rear of the cabinet. Con-
fect the inner conductor of the coaxial transmission fine
e this-stud. The outer shield of the coaxizl cabie should
Le securely taslened lo the ground stud located 1o the
latt of the output stud.

ilote the three clips located to the rear of the cabinet
'0p griite, near the left side of the cabinet. To feed
ihe transmitter Output to the ransmission line the short-
ng bar should be iocated between: center chip and the
a0 citp. Placing tne shorting bar between the center

clip and the Iront <ltp connects the transmitter output o’
the dununy loaa located in the top of the transmitler
cabinet. - . . -

-.3.3-2 Audin {npu!l

The audio input terminal block {TB7) i1s located on the
right cabiret wall. Jacketed, two-conducior shieided
cab!e should be used. Connect the two :nner conductors

. 1o TB7-1 and TB7-2 and connect the cable shield to

ground, TB7-3.

3.3-3 Monitor Conneclions

“The RF output cdnnections for modulation and frequency -

monttors are términated on TB7 and 8 and are labelied
MOD and #C respectiveiy. Coaxial cabie shou!d be used
T these connections, Exerc:se care to insure that these
cables are dressed 10 avoid close proximity to the power
transtormer high voltage terr nauon.

3.3-¢ Power Conrections
Belfcre connecting power source, consult with your local
ulthity compzany as to nominal voltages available at the
transmitter sit2. The BA-1K plate and screen power trans-
f{crmers have primary winding taps tor operation trom
2C8, 230, or 240 volt sources. As shipped, (hese trans-
formers wiil be connected tor operation at 240 valts. |f
e supply voltage to be connected giffers frem this. the
appropniate primary taps on T1. plate power transformer;
T3, screen gower transtormer; and T8, audio amplitier
power supply shouid be changed ta the appropriate vol-
tage tapbelfore connections are made 0 the power source.
NOTE: TS and T have nominal 113 vo!t grimary wind-
ings. This vollage appears across the power source
neutra: ard one leg of the 208-240 vol!t service.

Three-wire service entrance cable, with a minimum wire
size of #10 should he used. The power conneclions are
made d:rectly to the tuse block terminals at the lower
fett side of the cabinet. The neutral snouid be secured
W the ‘aics screw stud tenninal just (o the night of the
tuse block. This is aiso the main cabine! groynd point to
which 3 strap cunnection should bg made from the main

_station ground system.

3.4 REMOTE CONTAOL CONNECTIONS
It the 8A-1K is lo be operated from a remote peint, agdi-

~tienal 'nterconnecuci wiring is required. The (Gilawing

functions may be contrnlied:

Filament on/ott

Plate on/oti (overtoad reset)
H'gn/low power operation

PA plate tuning

. PA iceaing controt

“he foltowing tunctions may be metered:
PA Plate current

2. PA Piaie voltage

U ar WO

St

Sce Figure 3B ‘or rerminal board identification.

3.5 IMITIAL TUNE LP PRQCEDURES
The BA-1K :s now ready for tune-up.

1. Open the ninged-down front panel by loosening theé
WiSi-Tory #1000 located oo the outer edges of the
panel, pelow the recessed conirol panel olysiyreng
cover. Lett knob turns cicekwise; rignt knoh. counter-
ciockwise. Lower the pane! tc 1is horizantai position.

Z. Allach an &g voltmeter 10 the ottom of the socket Gt
the third $-5004 trom the lett. The fiament lermingls
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1 are élong ihe telf edge of this sockel (pins 1 and 5) in lavsn as showw on a modulation monitor. Modulator
a line pérpenmcu_lar to the cabinet front. Set voltmeter plate currents, as observed on appiopriale TEST meter
ranqe to measure nominalty 10 vo!ts ac. gosition, shauld be aoproximately 180 mrliiamperes

MNOTE: The next operation will turn on Hlament voltage; per Lo, if the plate curren!s are substantially dif-
tow-voltage solid siate exciter/dniver voltage (+28 Vdc) terent. they may be aynamically baianced by adjust-
and alsc bhias vollage of approxsma.ely - 200 vdc. USE men'_ or R-33 and R-34.

CAIZTION. NCTE: These conttols must be adjusted with plate and

3. Depress the FILAMENT ON {green) pushbuytton and screen “oltages appiied. The high-voltage grounding
observe tne ac voltmeter reading. it shouid be 10. switch must be dblockad open and the front panel inter--
+0.5 voils ac. if tne reading is iower than 9.5 voits lodi swiich hy-passed to permit adjusiment. The latter
of greater than 10.5 volts, depress FILAMENT OFF switch may be locked ‘on’ by pulling the plunger all the
pushbutton. A reading outside of the specified range way oul. CAUTIOM! tetnal voltages are exposed with the
indicates that improper primary transformer wingings frent panel open and switches by-passed as above.
ara being used. Disconnect primary power source and CUSE EXTREVE CAUTION!!
reiocate primary iaps on T3 10 grocer iocations. -

4. Assuming the 2ccentable fitament voitage is obtained, __"’“»“._"hg?s:‘; controls are labelled. and located to the lalt of the
Alace TEST meter 1n E bias position. A reading of wverticai snett mounted on tne underside of the sloged
200 voits should be obrained, on 0-500 scale. position of the woe maunting shelf. R-33 and F-34 con-

3. Turn L-MOD. R-MOD, and PA CRIVE controls (iccated i dhe lefl and riort modelator tubes respectivaly. Tie
an fecessed control panel at top of the hinged-Gown nofma! Conor posIion is fully clockwise.
front parel) campietely counterclochwise. 22. Remove audio inpur signal and depress PLATE OFF

5. Place TEST meter in FA DRIVE position. Slowly pushbutton.
otk PA DRIVE control for a reading ot approxi- .
matei 30 puiliamperes. on 0-50 scale. * This completes the tune up for 250 walt powsr output.

7. Conne o1 a suitable frequency monitor. or a frequency The {ullvwing procedure shou'a he foliowed to perform
counti r, W the frequency monitor drive termination - initial wne up for 1600-watt cutput operating level:

{TB7 "&8). Adiust the FREQ VERNIER coatrot, : ’
‘orated 10 the right on the recessed control panel, to 1. Dapress HI POWER ON pushbutton.
procuce the specitied operating. frequency precisely 2. PLATE VOLTAGE shculd be apiroximaiely 2800

; r: Lthe moaiter or countar. volts and PLATE CURRENT, 463 miluainperes. AF.

{ 8. Close and secure lhe hinged-down front pane!l. LINS CURREHNT shoud ba approximately 4.45 ar-.p-

8. Fiem the rear, connect the transmitter output to tne gres for 1000-watt output to tne duminy load.
interna! dummy load Dy placing the oulput -shortip 3. To establish the nominal 4,48 ampeare 9F |inz current,
bar Letween the center and front ¢lips (iccated at ‘h= © aiternateiy adiust the PA LOADING and PA TUNING

» insidesiop ieft edge of the cabingt), Ciose and secure coriruts, always maintaining minimum plate curreat
.. -;L:ne,.ljear_‘do,czr.’_ oroximately 35 milliamoe dip witn the latier adjusunant. '
1:.1 set ‘1A pr‘wj.: ,a-\t\'a,..p.‘oinnaﬁe) 35 mi |°:mp"f?§'.- . 4. Hecneck PA DRIVE with TEST meter. Aajust. PA

t- Depress LOW POWER (“'.q pughounoq(unlpss spcc.hgd DRIVE contrst for approximately 30 milliamperes of
in your srder, all traqsmuters are wired and tested for PA grid current.

10017250 watt operation: and even though intended for £ Wil .45 ainperes BF line current, the fsilowing
rorinal 1000 watt operation, all transmitters have the v cominal reaqings should be obtained:
250 walt option as standard).
12, Observe the PA VOLTAGE meter. The reading should a. PA Plaie Volage 2300 Ve
_ be @poroximaiely 1500-1790 voits. b, PA Piate Curent 465 miilampares
12, Observe the PA CURRENT meter. The reading shoutd 2. PA Screen Current (1 £a sg) | 130 miltiamperes
be approximately 300 milliamperes. ) , d. PA Crig Jurrent (PA drive) 30 miltiamperes
1.4. Qpenla:e the PAt\ TUNING motor control knab tor a dip e. Exciter Coliector Gurrant
in ury . ,

15, Place TEST meter in PA DRIVE position. Adjust the L exel 1 ampere
PA DRIVE ontrol to produce ;.pproxumately 30 mit- 5. Rschack L..;.(,D and R MUD plate current rztings on
amoeres. T:—T]o_T meler. Thase shoutd bhe approximatsiy 100

[HIARETa} 2(e5.
16. Aiternately adjust e PA LOADING and PA TUNING r mmnhy e Hertz aude 1nout signat and acjust for 98
motar drive controls 16 produce a plate current reading O . o . ) ;
i : ) . o parcant modulation as indicated on modutation men:-
o approxamately 220 mitliamperes,. always main- L AOD End RO GD plate murre i should be
taining a3 'cip' in pite current with e PA TUNING e S PRl rurrent reading snould be
. 1o 5 - e peam ey anproximigtay 0v0 mithamperes. Dynamic balsrce may
adjustment. An RF hne cutrent meter reaging ot 2.25 , .
P . ) - R N be ady:sted per the procedure descrined in Paragraph
amperes represents approximately 250 walls powsr 21 ot the low power tune-up procedurs. EXCERCISE
) ‘ Lre. BN 2CISE
guipul 19 the duminy load. EXTREME CAUTION AS LETHAL VOLTAGES A
17. Piate TEST meter tn | pa sg position. The reading e e N g ~TAGES ARE
snould be approximately 100 m;!harnperes on G-500 PRESENT OQURING R-33/3-3% DYNAMIC ADJUST-
scale. . MENT! AL 100 ’srcent, tcne moditiation, the /F line

13. Plzce TEST meter in £ 0«- S0 posmm The reading - \le._rran( r{;aﬁ;?(",:”m”u J:a? ﬁJampe es- PLATE OFF

shcuid be approximately 00 volts, an 0-100C scale. b Mm; f,“l" v Inpdt signal and depress PLATE OFF
19, Place TEST meter in L MOD .position. Adust L MOD pusntutian. .

? frent panel contror far 100 mitilampere reading on T ocompietes the btial lune-up procedure tor 1000+
500G scale. wail oteration.
28, Place TEST.meter in R MOD position. Adiust & MOD
' ; il Dacal controt for 190 auttiampere reacing. S8 FONAL TUMZUP DADCEOURSE

§ 20, appiy 400 Hertz tone 10 audio input of BA-TK anc The following steps assume rai the antenna load has
t adnul audio input level tc produce 100 percent mogu- Lean Correctly malcned 5o Wit the yansmicsion line
i Eaa o )

357
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rltached o the BA-TK presents a S0-ohm !oad impedance

with httle or no reactive -component. -

1. Open rear door and move oulput shorting bar {rom
dummy load to outpul transmission line (between cen-
er and rear clips).

2. Depress LOW POWER ON pushbutton. .

. Gbserve RF LINE CURRENT meter. Reading should
be approximately 2.25 amperes. Redip ptate current
with PLATE TUNING controis and adjust PLATE
L.OADING for 2.25 ampere line current. Note antenna
current reading and adjust PA LOADING alternately

5

w

maintaining minrimum’ PA plate current with PA TUN-

ING control until- 250 watt output as determined by
actual antenna current reading is obtained.
. Depress PLLATE OFF pushbutton.’

[S13F-N

AENT reading should be approximatleiy 4.43 amperes.
" Observe anienna curreat meter reading and alternately
adjust PA LOALING ard FA TUNING controls for
'specified antenna current for 1000-walt output power
levef. -
6. Mpdulate transmitter 100 percent with 400 Hertz audio
input tone. .
7. Remove audio ingut signal and depress PLATE OFF
pushbutton . '

Thiz completes the installation of the BA-1K.

IV. OPERATION

The daily operating of the BA-1K is straightforward.

Start up procecure is as follows:

1. Depress FILAMENT ON pushbutton.

2. After appreximately 15 seconds, depress HI POWER
On pushbuton. This will place the BA-1K in operation
at the nigher-power levei. (assuming cual-power opera-

tionj; either 500 or 1000 watts, whichever is specified

in your Qrder.

3. Apply programming. ‘ : -

. It gua -power operation is specified, operation at the
lower -ower level (either SQO cr 250 wattsy as speci-
tied in sour rder) is switched as foIllows:

Deasress PLATE GFF pushbutton
Depress LOW POWER ON pushbutton
Shut down procedure is as foilows: - -

" 1. Depress PLATE CFF pushbuiton.

2. After approximateiy 60 seconds. depress FILAMENT
OFF pushbition. (The 80-second waiting period is
recommended as aminimum {0 aliow the cabinet blower
0 provide additioral cociing alter plate power 1s
removed. This period should be extended where the
ransmitter environment 1s subject o particularly high
seasonal ambient temperatures.)

V. CIRCUIT DESCRIPTION

Reference 1o cited drawings will be helptul in under-
standing of the following: )

5.1 RF EXCITER/DRIVER (Drawing #5540245
The BA-1K exciter/driver design 1akes advantage of ihg
urproved frequency stability :irherent in the frequency

- Depress Hi PCWER OM pushbutton. RF LINE CUR-~

spectrum nnmediately above the AM standard broadcast

band.

A vacuum-housed crystal is used in the crystal oscillator
state, Q1. The crystal frequency 15 in the range of 2,160
to 4,320 KiloHertz . Vernier frequency adjustment is con-
roticd by shent capacitor C2 (located on the recessed
front control panel). A coarse frequency adjust capacitor,
C1, t37lptated directly helow the crystal socket. The
output;oi the crystal oscillator stage 1s buftereg. ampti-
fied, and shaped by Q2 and Q3. The RF output vollage
or Q3 s essentially square-wave to drive pin 1 of the
7473 dual JK fiip-fiop integrated circuil. The divide-by-
two anc divide-by-four outputs of the 7473 appear on pins
15 and 7 respectively. For output oparating trequencias
from 1090 'o 1800 kiloHertz outcu! is derived from oin
13 and the crystal frequency is two umes the operating

. frequency. For operation tetween 530 and 1080 kiloMertz,

outpuUl s taken from pin 7 and the erystal trequency is
four times the operating freguency.

Drive sigpal on the transmitter operating frequency is
ampliiied by Q4 and Q5. R-18 is the PA NRIVE contro)
(located on the recessed frant. control panei). {t estab-
lishes arive level to Q8. the exciter power output stage,
Q6, a type 2ZN5038 device is capable of delivering a
maximum of 40 waltts ouiput. The iow-impedance collector
output of Q6 is inauctively ccup'sd to a-high-impedance
tank circuit which is rescnated to the operating frequency
By C15 and C16. a compression-type padder, which is
located on the output inducior mounting tracket, AF drive
for a freguency monitor s obtained irom a two-turn link
closety~ccupled 10 the exciter cutput tank coil, AF cutput
i capacitance coucied to the 4-300A RF PA grids and
is fed through coasxial cable from the driver assembly to
the grid coupnng capacitor, C36 (Drawing #00G263)
mounted adjacent 10 the RF PA tube sockets.

Collector current to the 2N5039. Q8-amplitier is sampled
by R20, a 0.27 chm resistor.: The voltage drop across R20
1S measured through R21 in the | exc position on iha
TEST meter. +28 volts dc operating voltage ior the AF
exciter/driver 15 obtained from the controi relay/drivar
power supply.

The RF exgiler/driver assembly is physically tocated on
the inner side c¢f the hinged-down ‘rent panei. ft 1s the
center assembly iocated on the equipment deck inside
ithe panel. The operating voltages may vte checkad -/ith
the assembly in oparation. The bottom (eiched sice) of
the printed circuit hoard 1s accessible by remaving the
four self-tapped machine screws located along the lower
ecge of the assambly., The assemodly may then te hinged
upward for inspection of its underside. C1 is the oniy
camponent mountead Gnder the assemoly.

5.2 AUDIO DRIVER (Drawing #552078)

The sond siate audio driver stage provides the amplifi-
cation required to raise the +10 d8m line input signal to
a level suitable lor driving the grigs of the two 4-500
Clasz AB1 modviaters. n

The 600 chm baian: ed :nput impedance is matched to the
base of Q1 by r.ocuns of inpu* transformer T1. Q2. a
2MN28ES NPN dovics and Q3. a 2N4355 PNP device serve
as a phase-splitier stage 10 drive the MJE 2801's, Q4
and 0%, symmetrical compiementdry output stage. The
fow impedance output of this stage is transformer-coupled
by T2 (located on the vertical sheit directly below the

“eft modulator kel 10 the grids of the modutlators.
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The addio-driver assembly is powered trom an individual
power suppiy delivering a nominal +40 volts DC.
) {

The amph[ier driver/power supply assembly is mounted
at the top inner side of the hinged-down front panei. The
assembly s mounted on a hinged panel. Removai of two
self-ltapped machine screws at the top sides of the panel,
permits the complete assembly to be lifted for access o
uncerside of the printed circuit board and other circuit
COrsaponevms located on the underside of the panel.

5.3 RF POWER AMPLIFIER

(Main Schematic Drawing #000285) :
Tihe RF Power amplitier stage utilizes two parallel-
connectad type 4-500A tetrodes, V3 and V4, operating as
a4 Class C amplitier, .

The filaments of these tubes are connected to separate
secondary windings of T5.

Tha grids receive RF drive from the exciter througn
co.phing capacitor, C36. K55 and R56 are drive equali-
Z3ah0on resistors.

Fixed grid tias for the slage is supplied from a hias
supply, and is established by a slidar setting on R-B3.
This voltage trom the supply pdsses through D21, parai-
lel-connected grid current sampling voltage r-esistors,
RE? and R62; RS2; and grid choke, RFC-1. The gria
Current sampls voltage, appearing across paralleled RE1
-and - R62, appears on the PA DRIVE position of the TEST
metar, 'When grid current results from RF drive, thz cur-
rent-passes through R-63 to ground.- When this current
reaches a value to produce a voltage drop across ‘RE3
whicn exceeds ihe tixed do voltage value al the anocgs
01 021, D21 no longer conducts, and the voltage oa the
- grids ot the-4-500A's is derived solely as the result of
th2 RF drive power applied to tha stage. The value of
firxed bias supply voitage appears on the Ebias position
of the TEST meter. S
Operating screen voltage is obtained from a dual screen
voltage power supply {mounted on thie lett .wali-of the
of (e cabinet), which supplies both modulator and RF
PA screen voltages. A well-filtereg dc output voltage of
nominally 800 voits, measured on the E pa sg position of
218 TEST meter, is fec 10 each of the screens through

Gual tube screen’ voltages. To permit full modulation of
ire stage. a small amount of self-modulation of the
sireens 1s produced by the volitage drop across the series
sigments of R57. Each screen is RF by-passed to ground
by C27 and C28. which offer a high impedance to the
audio modulating voltages. :

dewi in Section 5.4) is chunt-fed through RF choke
RFC-2{series connected RFG-2 ang RFC-2A tor operating
freguencies below 1000 kHz} and to the 4-500A piates
throcugh ndividual parasitic Suppressor networks com-
prised of :_14,"R53, and L15, RS54, :

- The RF ¢ Jtpul tuning/maltching network is of a pt-T con-
figuration , coupied through the piate blocking capacitor,
Ci13.€-9, a vacuum-variable, motor-driven capacitor; Lg;
ing C11/CH1A comprise the input pi-section. The nel-
Work 13 72scnated (o the Operaling irequency by C-9 and
Serves as an intermediate impedance transtormation
tetween the tuybe ptate output ‘mpecance and ihe input

e

R57. Two slider taps on this resistor adjust the indivi-

PA plate voltage trom the modulator stage (described in

impedance of the T-section comprised of LI: C12/Ci12A: .

and LIOI An adjustatie tap on L9 permits a portion of the

iliductance 1o bg series resonated with the. C12/C12A -

combination at the second harmonic of the operating
frequency. This provides a low impedance path t¢ jround
for second-harmonic energy.resulting inexcelient second-
harmonic atlenuaticn at the network outpul. The induct-
ance ol L10, the output section of the T network is

_ varied by the positioning of a concentrically oriented

tuiing slug, which i's controlled by a motor-drive mech-
anism. This serves as the LOADING controf, permitting
precise adjustment for matching a 50-ohm output toad.

Local plaxé curent metering is obtained from the vollage
drop asross RS58.- RS8 1g seriesconnected with RS9
which produces ths remote plate current sampling voltage.
{388 and RGS are connected between the center taps of
the 4-500A filament windings and ground.  The groungd
returns from the-screen and Dias volttage power supolies
are L's¢c made to these cent-r taps: thus the plate cur-
rent readingdoes notinclude tne screen ana grid currants.
The circuit location of the plate current meter also main-

- lains it near ground potential to rerduce high-voltage

hazards in the event of a malfunction. All of the RF PA
Output circuit components are '‘ocated in the upper hait
ot the cabinet above the tube mounting shelt and are
readily accessible foracjustment and routine maintenance.

5.4 MODULATOR STAGE

.{Main Schematic Drawing #000265) -
The two 4-500A modulator tubes are operated in a Ciass
AB1 mode. :

Ifput drive from the AF amplifier assembly is fad through
the audio criver transformer. T2 . T2 serves 10 transform

© 1ne unbalanced input signat to balanceg output to drive

the pusn-pull modulator grids. R33 and R34 areg the dyna-

nic baiance controls and permit adjustment to be made

‘or modulater tube imbalance resulting from aging. Signal
from the bpalance controls 18" Capacity-coupied through
C20 and C31 to the grids of V1 ang v2 respectively. Each
tute has a 47 ohm -serigs~-cennccteg parasitic suppressor
resistor, "H33 or R36, in its grid lead. :

Adjustable grid t:as voltage is fed to aach grid through
individual voltage divider networks R39/R40; and R4t/
R42. 100K -ohm series resistors, R37 and R36. serve as
niga impecance isotation paths tor the bias veitage. -

R23%9 and ®40 ars the L MCD and R MO0 controls located
0a the tront recessed panel and are used to sat static
plate currents for the modujator tubes.

Tne fitamert voliages for the modulaior lubes are derived
irom separate iransiormer secondaries of TS5. The center
laps of mese windings are returned to grcund through
R48 and |49, The voltage drop across these resistors’
provices sampling voltages for measurement of individual.
WwEa plate currents and are metered in the L. MOD and
R MOD positions of the TEST meter. Screen voltage, nom-
in2ily 200 valls, s furpished from the aual screen voi-
tage power supply. This voitage may be measured in the
& mod sg positicit on the TEST meter.

The piates of the modulator lubes. through parasitic
Suppressor networks, R48/L11 and R47/L12 are core
riecied 1o the high sides of tne center tapped medutaticn
transformer, T8, primary winding. Plate suppiy voliage.
is connected o the renter tap. Approximately 10 dB of
AF feedback comuensation 1s provided by BC networks
Tornecied perwasy the mnodulator (ube rlates and the

.
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“the inner left wall of the cabinet.

primary of the audio input transformer on the AF audio
driver assembly. : ’

The modulation transformer secondary is dc isolated
from ground by C8 anc super-imposes ths audio frequency
voltege swing on the RF PA plate supply voltage. This
AF energy is isolated from the high-voitage power supply
by the modulation reactor L6.

5.5 POWER SUPPLIES
5.5-1 HV Power Supply ,

A common power supply for the RF PA Amplitier and
modulator tubes is provided. A singie phase plate trans-

" tormer T1. is equipped with a number of primary winding
. taps. One et ot taps accommodates primary power source
" voltages <1 20f, 230, or 240 volts ac. The second set

funcrions 7 3 opirating output power level- taps to provide

‘seccndary soltages of 1730, 2770, or 3050 voits, ac.

.

The secondary winding feeds a full wave bridge rectifier,
"3 tarough D4. The negative polarity output of the recti-

iter bridge is returned to grcund through the overload

-relay coil K4 whose trip point is adjusted by variable

shunt resistor, R3. The function of K4 will be discussed
in greater detail in Section 5.6, Control System.

The rectified. pesitive polarity, de voltage is filtered by
L5 ara ©6. R4 is the nigh voltege bleeder resistor.

RS through RB comprixe a precision voltage multiplier
string for operation of the front paneal PLATE VOLTAGE
meter. RSR through RBA provide remote PA plate voltage
sampling. . : : .

5.5- Dual Screen Vollage Power Supply
T3 is the power transiormer for this supply. It has

“primary winding taps ior 208, 230, or 240 Vac operation;

and two secondary high voltage windings. One, for the
RF PA screen requirements, delivers 750 voits; the

-second; for the modulator screens delivers 625 volts; the
" electrical circuitry for the two supplies is identical,

consisting of two-section LG tilters. However, the screen
current requiremants for the RF PA stage are substan-
tially greater than those for the mcdulator stage and the
filter reactors theretore, are of higner current ratings.
The complete dual screen suppiy assembly is mounted on

5.5-3 RF Exciter/Driver Cciltol Relay Power Supply
This -is a straight-forward full wave bridge rectifier
circuit. AC is supplied by T4 which has a 115 Vac
primary winding, fed from one side of the 230 vac line
and ground, and a 28 vac secondary. A portion of the
control ladder circuitry utilizes 28 Vac and the balance.
the 28 Vdc output of this power supply. These circuits
will be described in detail in Section 5.6.

The RF exciter/driver circuitry dsscribed in Section 5.1
regresents the major load tor this powar supply.

5.5-4 Blas Voltage Supply

Tius power supply furnishes grid bias voltages for boih
the RF pawer amplitier and the modulator stages, it 1s a
copvebonal ldi-wave bridge rectifrer supply. defivering
nominally  +200 volts. 200 vac is supplied trom the
selondary 8f - T7 which has 3 115 vac primary, excited
trony one side of the 230 Vac primary power source and
the neutral ground.

5.6 -CENTHOL SYSTEM

{Main Schemalic Drawing #000265)
See Figure 5A for simpiitied diagram of control ladder.
The “circuitry is quite tundamental. S2 and 83, the
FILAMENT QN and FILAMENT OFF momentary-opera-
tion pushbutton swilches energize the primary of T4

which serves thé aual purpose of supplying dc voltage 1o

lhe RF exciter/driver circuits and 28 vac to the control
ladder.

when S2 (FILAMENT ON) pushbutton is depressed, the
115 vac primiary of transtormer T4 s energized from one
side of the 220 Vac.lwe neutral. The 28 vac secondary
ot T4 energizes the coii of the tilament and contral power
relay, K1. The holding contact *A' of K1 maintains the
115 vac ciiduit 1¢ T4 after momentary pushbutton S2 is
feleased. This same 115 vac circuit also energizes the
blower motor, bias transtormer, T1: and AF driver power
transformer, T6.

Note that S3 (FILAMENT OFF) is normally closed ang
in series with S2. Depressing S3 releases the holding
contacts ‘A’ of K. : ‘

The 28 Vac from T4 serves also as supply voitage to K3
the ‘low power on'; and K4, the ‘high power on' contral
refays. One leg of this power supply i1s fed through the
front panel door and rear door mechanscal interlock
Switches; the air ftlew sensor switch {which closed as
the plower started and generated air flow); the normally
closed contact of the overload relay K4, and the nor-
mally closed contacis of S5 (PLATE OFF) switch.

When S84 (LO POWER ON) momentary pushbution switch
is depressed, ‘the coil of relay K3 is energized through
tie normally closed "' contacts of K2. When K2 oper-
ates. its ‘D’ contact ‘hoids’ K3.on. The 'A’ contacts
cornect one side of the 220 vac line to one ieg of T1
(Figh vnoliage Power Suoply) and one leg of T3 (Dual
Screen Grid Power Supply) primaries. (The second ieg ot
the T3 primary is wired 'o the other side of the 220 vac
line.) Contacts "B' connect the other side of the 220 vac
line 0 the low-powsar voitage tap of T1. Ths transmitier
is thus in its LO PCWER ON moce.

Operation of momentary pushbutlten switch, S5 (PLATE
OFF) removes the 28 vac from the .col! of K3. which

. ieverts 1o its 'oit’ condition.

Deoressing $G (Hi FOWER ON) momentary closure push-
cutton feeds. through the normelly closed contacts of
S4, one side of ine 28 vac supply 1 the coil of refay
K2. K2 is energized sincs the opposile side of the relay
coil is connecied to the other sice of the 28 vac supply
through the nommally closed 'C* contacts of K3.

When KZ operates, its contacts 'D’ close and hold K2
‘an’. The "C' contacts open (disabling operation of Sa

dng «3). vhe "B’ contacts connect one side of the 220

var to the high power primary tap of T1. the nigh voitage
power transformer, The "A’ coniacts cannect the other
leq of the T1 primary as well as the primary of T3, dual
screen grid power transformer, 1o the other side of the
220 Vvac line. The transmitter is naw in its 'H{ FPOWER
CN' moda. '

Not discussed above are the operation of the cvericad -
felay. K4 and the two "Carrier Restorer’ medules ass0-
Cizwed with the ‘0w and high power reiays, K2 and K3.

24

L4, shunted by R3. 1s connectled petween the negative
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”
polarily output of the high voitage rectitier bridge and
grourd, thus passing thé tull load current of the HV pow-
er suppiy . its sensitivily is adjusted by the setung ot
R3 \'a,hich is factory set to trip at a current of 900 to
1200 miltiamperes:

Fafgr to 'Detail A’ on ihe Main Schematic Diagram
FUGCHES tor the circuitry of the Carrier Restorer. The
twa units are identical and perform the same function
dapending on whether the transmitter is in the high ar
low power operating mode. :

Thne function of the Carrier Restorer is 10 automatically
Operate the plate ‘on’ relay two times if an intemruption
In power occurs, or a momentary overioad condmon
causes K4, the over!oad relay to tnp

The operation of the circuit 1s as follows The 28 Vac

K3, is fed 1o input terminalis A and B of the carrier
restorer. This voltage is converted to dc by a full wave
. bridge rectifier, D-101 through D-104. and charges G-101;
and C-102, in series with R-101. This energizes K-101.
The contacts of K-10t close, charging C-103 through
R-102 end D-105. This s the ‘norma!’ condition of the
circuit whenever the transmitter is in its PLATE ON
moda

Now assume an interruption in the primary power source.
The ‘'piate on' control relay, K2 or K3, will drop out
sinca its coil will lose the normal 28 vac enargizing
voitage.

‘carrier cestorer’ circuit. The dc voltage across the coil
of K-101 decrgases and K-101 reieasss. The é&harge on
C-103 . (which cannot return to the pnmary charging
cazpacitors C-101 and C-102 because of D- 105) is con-
«.nected: through the contacts on K-10%, t© K-102. The
.coti of K-102 is energized by the charge on C-103. The
C and D contacis of- K-102 are connected across the
conticts of the 84 - (LOW PCWER ON) or the S5 (HI
POWER ON) switches. Two contact closures of K-102
will cecur in approximately one second. As these clo-
. sures ocgur, the plate 'on’ refay, K2 ar K3, will operate
festoring the transmitter to its ‘on’ position. lf the cause
of the interruption has been corrected. Y

Tha <,|r(.u1.ry of the PA lcading and tuning mator assem-
cblies is’ shown in Drawings #896074 and #89607s.

' VI, MAINTENANCE

; 4wod, general housekeeping practice, by rounnely keep-
mg the cabine! enclosure free ot dust and dirs wild
~frovide many years of service from the BA-1K.

CAUTION '

‘Betore anv work is dene in the internal cabine! area,
disengage alt primary service switches ar breakers.
Dische-ge all hiter zapacitors betore starting work.
Althougn the high- voltage power supply is automalically
snonted to ground when doors are cpened, hazardous
vollages could remdm on- the bias supply and screen-

grid voltage supplies if bleeder resistors should open.

appearing across the coils ot the plate ‘on’ relays, K2 of ..

"This results also in the loss of ac supply-’voltage to the

Aiiiough dust ac\.umulation within the cabinet will be
minimal due to positive cabinet pressure during bfower
operation, it is recommended that at intgrvals of no less
than 30 days. a!{ internal surfaces and components be
wiped down-with a _ciean lint-free clotn. Collect any
accumulauon of wxped down dust with a vacuum cleaner

The intake fllter mounted on the rear door is of the ma*n-
tainatie type. Visual inspection of the filler through the
grille cover will indicale the presence ol dust on the
filter grid. R=move the caplive fasteners localed at each
ghd of the grille. The filter may then be removed for
cteaning. This may be done during normal transmiiter
opsration.

All drive molors ind the blower motar are of the penna-
nently lubricatea type and require no service.

All relay cortact closures are of the wiping type and
protected by covers. Contact burnishing is not required.

it 1s recommended that the cabinet outer surfaces be
kept clean ot nnger marks Dy cleaning periodically with
a mild detergent. Metar faces and the plexiglass front
should be gently wiped using stardard plexiglass cleaner
or @ mild detergent. It is essential that a clean, abrasive-
free cloth be used to avoid scratching of me high-sheen
plastic.

-Alrh0ugh it is unlikely there will be a requirement for

access o cabie ?narnes-sing. accgss is possible by
removal ol the cabinct side panels. To remcve the side
paneis, locate tha plastic hole plugs marked A atl either
side of the lower rear of the catinet. Using a Phiilips-
head screwdriver, remove the machine scraw immediately
behind the inner sme pane. The side panel may then he
tifted oft.

10
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Vil. PARTS LIST

dany of the components, particularly in the low-level RF and AF circuits and power suppties are available trom
iccal electionic wholesalers. It is recommended that the owner make an effort to maintain a spare suppiy of fuses,
transistors and tubes for replacement purpoaps The following i5 a nstmg of replaceable parts either unique to

the BA-1K, or of McMartin manufacture

SYMBOL PIN

C1 /- 600030
Ca, 4 600011
G5, 6 S 601031,
D1, 2 210008
Qi 201049
a2 . 201056
3 201055
a4, 5 201068
15 ’ 400041
-1 ' . 910052
o3 660028
o 660037
T8, 9 . 660011
o4 ’ 600024
C16 : 660014
1C-1 : 230041
L1 930050
L2, 3 ,930035
L4 930173
C1,2,3 : 201079
Q4 - 201033
Qs ‘ ) : ) 201096
Qs , . ' 201097
XTAL L 090037
Z-1 ; 220007

- . AUD!O DRIVER (Dwg.

552078)

DESCRIPTION
Capacitor, elsctrolytic 2.2 mid/84V
Capaciter, electrolytic 47 mid/25V
Sapacitor, «lecirolytic 2400 mid/50V
Diode, IN4QCE,
Transistor, Type SE 4002
Transistor, Type 2N35569

© Traasistor, Type 2N4355
Transistor, Type MJE 2801
Trimpot, 1K chm, no shatt
Transformer, Input 2A107

EXCITER (Dwg. 554024)

Capacitor, trimmer, 5.5-18 pi.
Capacitor, variable

Capacitor, elactroiytic 47 mfd/25V
. Capacitor, electrolytic 250 mfd/64V
Capecitor, mica comprussion 100-500 pf.
integrated circuit, Type 7473
Choke, RF

Chake, RF

Coil assembly, driver output
Transistor, Type 2N5179

Transistor, Type 2N2102.
Transistor, Type 2N6179

Transistor, Type 2N3039

Crystai, vacaum, NEL Type T-9A
Diode, Zener, 13V .

MAIN SCHEMATIC (Dwg. 00C265)

Dual bcrben Grid Power Supp!}

01 - 600015 Capaciter, 10 mid/ 1000V
05 - 12 220021 . 7 Dicde, restilier, Type MR394
Li. g . o 928961 Choke, tilter; 10.5H, 225 mA
3,4 ° - o ‘ 928960 Choke, filter, 9.0H, 125 mA
Rt1, 2 ‘ " 540106 Resistor, adjustable; 50K ohm, 50 W
T3 N 900087 Transformer, Power; Type 2P157A
Bias Power Supply )

¢35 800042 . Capacitor, electrolyuc 60 mtd/450V
D17-20 - 210008 Diode, ractitier; IN40OS
R-43 - . B40102 Resistar, adjustable; 10K ohms, 25 W
T-7 : o 900055 Power Transiormer
Audio Amp Power Supply
D21, 22 210008 Orode, Type IN4DO6

- T8 . : 500007 Power Transformer
Control Mcdule
cs - 600050 Capacitor, electrolytic: 15000 mfd/50V
D13 - 16 210610 Diode, Type 40111
T4 918965 Transformer, Controf, Type RT208
Audio Driver Assy .
R33, 34 402009 Control, 100K ohm, 2w, C1 taper
T2 918967 Transtormer. AF driver; Type 2A-112A

1 T5 900068, Teanctormer, filament; Type 2P-156

374
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MAIN SCHEMATIC (Dwg. 0G0265) - Continued .

SYMBOL ' P/N DESCRIPTION
Feedback Network
Ci6 632008 Capacitor, paper: 1.0 mtd/400v
Ry - 23 511030 Resistor; 1.0M ohm, 2 watt, 10%,
RH29 - 50 . 502136 Resistor; 100K onm, %2 watt, 5%
[ 639601 Capacitor, HV filter 21 mfd/4KV
R , B689€00 Capacitor, tiim 1.0 mtd/4KV
-5 660038 Capacitgr, vacuum, variabie 1000 pt max UCSX-
- 1000 (.54-1.0 MiHz)
10 ) 658961 001 mid/8KV -
g, 1t 650077 Capacitor 001 mid/2KV
632008 . Capacitor, paper 1.0 mid/400V
858962 ~ Capacitor, mica 1 mtd/250V
: _ 858963 “Cépacitor 1000 pt/5KV
¢332, 34 . " 1©32004 Capacitor, paper 2 nfd /300V
D1-4 210015 Rectifier diode moduie, HV, Type RS-15-12-12-M
F1,2 ) 280041 . Fuse, 30A (Buss 2C30)
D-1,2,3 ) 470028 Relay #2190E44EA
K4 470030 Relay, overload, (KUP11K13)
L5 , } 918963 Reacior, HV Filter; 10H (E/S #7364)
L6 . 918962 Reactor, modulation 50H, 0.75A (E/S #7365)
LB var - 9268964 Inductor, variaole; EFJ #200-104
L9 var 928965 Inductor, variabte; EFJ #200-206
L0 var 928966 Inductor, variable; EFJ #200-101
L11, 12, 14, 15 721003/521010 Choka, parasitic
R3. ' 540100 - Resistor, adjustable; 25 chms, 50w
R4 540101 ‘Resistor; 100K .ohins, 225W
R5-8, 5R-8 511030 Resistor, 1 meg 2W
R35, 36 ‘ ' 521014 Resisior; 47 ohm, 2 watt, 10%
R37,38 - - 521006 Resistor; 100K ohm, 2W, 10%
R3S, 41 - 402014 Control; 25K oim, 2W
R40, 42 522007 Resistor; 10K ohm, 2W, 5%
Rd4, 45 S T 340102 Resistor; 10K ohm, 25W
R46, 47, 53, 54 - : 521010 Recistor; 100 chm, 2W, 10%
[-48, 49 T 540104 . Resistor; 4.0 chm, 25W, 10%
R-52 . T ; 533028 Resistor; 150 ohm, 5W, 10%
RES:56 . §33010 Resister; 47 ohm, 5w, 10%
A ps7 - .. 540105 Resistor; adjustabie; 10K ohm. 225w
_RS8 ' , . 540108 Resistor: 2.0 onm; 25W
R39 ‘ 540107 Resistor, adjustable; 10 ohun, 50W
160 R 402013 Controt; i.0K ohm, 2W, C1 1aper
RE3 - 540102 . . Resistor; 10K ohm, 25W
RFEC 2/72A ' 928962 RF Choke; 2.5 mH
T- . 918961 Transformer, 1V plate; (E/S ¥7363)
T-2 918967 Transformer, modulator driver
T-3 - 900067 Transformer, screen grid power (2P157A)
T4 918965 . Transtormer, control/RF exc. power
T35 900068 Transformer, Filament )
T6 800007 Transiormer, power; AF driver supply; (2PSSE)
T-7 -~ 900055 Transformer, nower, bias supply: (2P141B)
1 T8 218960 Transformer, medulation; (E/S 57361)
w241, 1R ] 220011 Zener diode, 24V
Loading C. atrot Assy (Dwg. 896074)
. K12 470013 ‘Relay DPDT
Motor . 896303 Drive mutor: riurst GA30 (w/1.0 mfd capacitor)
NS ‘ . 489601 Switch, timit; SPST, NC: (Microswitch V3-1)
PA T.ning Assy (Dwg. 896075/1) )
“KE., 2 470013 Relay, DPDT
Moior . 896300 Drive, motor; Hurst DA4 (w/9.5 mid capacitor)
52 : 492035 Swrtch. limit, SPOT, N.O. !Micro 842D4t)
-
12
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WARRANTY

McMartin products are warranted to be free from dsfecis in materials and
workmanship for a period of one year after shipping date, when subiected to nor-
mal usage and service. All warranties are void if (a) equipment. has been altered
or repaired by others without McMartin’s specific prior authcrization; or (b) equip-
mant is cperated under environmental conditions or circumstances other than
those specifically described in McMartin literaiure or instruction manuals,

Upon notification within the applicable warranty period, McMartin agrees
without charge, to repair, replace, or suppiy replacement parts for any properiy
maintained equipment or parts that are defective as to design, materials or
workmanship and that are returned in accordance with McMartin’s instructions
to the Buyer. At McMartin's sole discretion, the Buyer may be requested to return
the defective part or equipment to McMartin, FOB Omaha, Nebraska. Parts or
equipment may be returned only with McMartin’s prior authorization and must be
identitied by a return authorization nurnoer previously issued by McMartin's
Customer Service Department. All merchandise so returned must be sent
transportation prepaid, at Buyer's risk. Full details of the failure or maltunction
should be included so as to expedite. repair or replacement. Repair parts or
repaired or replacéd equipment will be returned to ine Buyer, FOB factory.

~ The above warranty does not extend to other equipment, such as tubes, tran-
[ > sistors, L.C.’s iamps or fuses manufactured by otivers, which are subject to only
such adjustrnent as McMartin may obtain from the suppliers thereof. McMartin
/ : shall not be liable for consequeni damages resulting from the use of, of the
inability o use, the equipment; nor for any loss, damage or expense incurred
thereby; nor from any other cause.

Except as set forth herein, and except as 1o iitle, theré are no warranties, or any
affirmations of fact or promises by McMartin, with reference to tae equipment, or
to merchantability, fitness, for particular application, signal coverage, infringe-
ment, or otherwise, which extend beyond the description of the equipment on the
face hereof.

ANTENNA WARRANTY

Cn McMartin FM antennas, the waraanty is sxtehded te two years.

S5
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N VCMARTIN

oATE: December 31, 1979

EFFECTIVE DaTE: 10/77

manual CHANGE/ADDENDUM

page —1 _at __1__'

BA-1K, BA-2.5K, BA-5K, BA-10K, BF-1K, 3F-3.5K, BF-3K, BF-10K, BE-25K, BF-55H

PRODUCT:
SUBJECT:  Low Voltage Supply Tr.ansformer
_# .
AC—— — Ox -
C fé\ I
&/
20V .
TO F W.B.
(0) — -

) 6

AC G
0
Low voltage supply transformer used to power control Ladder relays and lamps..
Shown above is the normal connection arrangement for 28 veolts cutput. To
increase or decrease output voltage, subtract or add rrimary turns accordingly.
| e ,
{ )
) !
FIMAL APPROVAL Cate  18/77
=l
LA /Z2/3/ /79
L Samwierg Dare Engineenng Cam CHANGE NO.: J




TO: * All BA-1K Users
All Broadcast Reps/Sales Managers

FROM: Dave Huch
DATE: January 6, 1977

SUBJECT: Modification to Carrier Restorer Cirquitry

As originally wired, the carrier restorer circuits will auto-
matically restart the transmitter 2 to 3 times when momentarily
depressing the PLATE OFF button. It is necessary to hold the
button down 2 or 3 seconds to allow the restorer to discharge.
In an emergency situation the FILAMENT OFF button will disable
the transmitter instantly.

The circuit has been modified to connect the spare unused plate

off contacts to ClC3 through IN40Ob diodes (P/N 210008) as shown
on the attached schematic. Capacitor CLl03 discharges instantly

when the PLATE CFF button is depressed. The effect is to

climinate any restarting when the TFLATED OFF butcon is ueed.

The diodes (four (4) required) may be obtained from the
Customer Service Department upon request.

"Dave lluch
Meager, Customer Service

att.

McMartin Industries inc. - 4500 South 76th Street - Omana, Mebraska 68127 - Phone {402) 331-2000

J
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""WRT!N manual CHANGE/ADDENDUM

pave: December 31, 1979 EFFECTIVE DATE: 6/21/79 page 1 ot 1 ___

pmnum—; BA-1K, BA-2.5K, BA-5K.

SUBMJECT: .ha ge of Transistor Type in RF Exciter

LA 3 s TR

/,.

Q-% in the RF exciter for this transmitter previocusly was type 2N6179. This
tyoe is no longer available from the manufacturer. Transistor type MJE-181
is now gspecified, so change your schematic dud parts llst accordingly.
MIE~181 carries McMartin part number of 201129.

Eiszctrically, the two transistors are identical, however, there is a physical
diffarencs in the pin configuration. When changing out this tramsister to
the MJE-181, just be sure to note how the red, yellow, and blue leads are
connectad to the 2N6179 and then reverse the connections of the red and
yellow leads when you attach them to the MJE.181.

FINAL APPRC AL | _ : DATE 6/78

Socomensrcrmn- | —— < —

f{é ,/) | /2/5/ / 79

Sat, yivikg Darw Engirmenng Cane _ CHANGE NO.: 4

T




| MICMARTIN manual CHANG GE/ADDENDUM
o

OATE: December 31, 1979 EFFECTIVE DATE: 12/77 page _1 ot _1 __

propucT: All 3 Phase Power Transmitters

SUBJECT: Three Phase Power Scurces

. THREE PHASE POWER SCURCES FEEDING THREE PHASE TRANSMITTER LOADS

In many installations of new equipment, power. companies are supplying three
phage customers with an openldata counection, sometimes referred to an an
open tee-pes. This connection uses only two transformers, which is an econ-
omical approach to the more desirable closed delta using three identical
transformers, The two transformer system is more susceptible to tramsients
ang c1ruuldting harmonic currents which are normallw cancellaed in the closed
' system. ~o
P : :
In a three phase transformer system, the third harmonic 180 Hz must have a
path around the three transformers to flow, 1f not, the third harmonic con-
tent will flow through portions of the load resulting in non-sinusoidal veol-
tiges. Lf strong harmonics are present, the secondary voltages (being a
decermining factor in selecting the proper ractifier) are no longer a pre-
deictable value. Any undesirable increase in pe2ak value of the secondary
. voltages 1s a direct reduction in the safety margin designed into the rec-
: zifier. Under certain conditions, voltages in the order of two to three
tines the expected values have been observed.

snccher affect which can appear under varying load condificns with an open
i delva scurcs is the complete cancellation of a phase cesulting in quite
; irregalar ripple content of a lower frequency thar the normal 360 Hz. In
; gaaazal, a full wave three phase power supply is dasigned tc reduce the

350 Hz ripple to an acceptable level. If the supply is operating unbalanced
with a high 120 Hz content, the added costs to reduce this to the same accept-
able value would be economically impracticzal.
r . ‘
In conclusion: "The overall effects created by the open delta source are:
increased noise and increased voltage 2tresses on the diodes, chokes and
capacitors,
I ;
FINAL AFPAQYAL ' DATE  12/77 )
7R / |
TG / =¥ ?79-
i Sannsibdiog Enginewning ‘ Darg . CHANGE NO.: )
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-BA-1K

W AR e e

Mchartin Industries, Inc. «

DESCRIPTION

The BA-1K delivers outstanding -performance and
reliability. 11 sounds clean and crisp...and it stays on
the air. initial investment is reasonable. Operatmg and
maintenance costs, low.

We can’t do anything about your programmmg to
attract and hold an audience, but the BA-1K makes your
programming sound great ... and by selection of quality
components and application of conservative design
details, the BA-1K delivers reliability.

The BA-1K satisfies technical demands for ease of
initial installation, tune-up and maintenance. Access
10 - subassemblies and components is outstanding. By
openihg the hinga-down front panel, all solid-state low
level AF and RF stages and the low-voltage control
power supply are easily inspected and adjusted.

The blower assembly is moupted on the inner surface
of the hinged rear door for ‘out-in-the-open’ maintenance.

The RF power amplifier, and the modutator stages
gach use a pair of highly-reiiable, moderately priced

- 4-500A ‘ubes. During operation these tubes are visible

through he cabinet front observation window., )
The i'F power amplifier output consists of a tuning/

- matchine full pi-T network. Plate tuning is by means of

a motour driven vacuum capacitor. Output loading is
ﬂd;u“ted by a motor-driven slug located concentrically
it the output T-network inductor. The shunt capacitor
in the output T-section, in conjunction with an adjust-
abie tap on the input induclor of the T, permits precise
adjustment for maximum second harmonic attenuation.

The BA-1K incorporates a built-in dummy load.

‘The modulator stage uses a high-quality, oil- f|lled
modulation transformer, capacity-coupled to a modula-
tioni reactor 10 isolate”’RF power amplifier plate current
troin tne modulation transformer secondary winding.

The RF exciter and AF driver stages are completely
sulid-stale. The crystal oscillator operates in the 2160 to
4320 KkilcHertz range. The operating frequency range of
540 to 1600 kHz is establishea by division of the cry-
stal frequency by four tor the range from 540 to 1080
kHz and by two, to cover the 1090 to 1600 ¥Hz range.

The AF driver stages operating Class A are of solid-
state design up to the grids of the 4-500A AB1 moduia-
tor tubes. Resistor-capacitor feedback networks give
approximately 10 dB of feedback compensation.

The BA-1K is fully metered. Individual, eye-level
4%:"' panel meters display PA plate current and voltage,
RF line current, plus a nine-position . multimeter for
rmeasurement of secondary operating parameters.

The BA-1K may be operated by remote control. All
mechanical drives for plate tuning and output loading
as well as on/off/power change switching are terminated
‘or ready interconnection to standard remote control
systems. )

The BA-iK has 1200-watt output capability, icaving
a more-than adequate power reserve. This permits
smooth 125% positive peak modutation and retlects the
truly conservative design faciofs which contribute tc
ratiability.

- The BA-1K is hundsomelv -styled in an . extremely
rugged steel cabinet. Removabie side panels give ready
access 1o wiring harnesses. Those within the cabinet
are housed in protective channslling.

The BA-1K - a pleasure to own -

BYY a pleasure to iisien g!

a pleasure to

ain -

3

SPECIFICATIONS

FREQUENCY . E
RANGE....iciiv i vh . vnnvensn 540 to 1600 kiloHertz
: . (supplied on one specified
frequency)
POWER OUTPUY... ......... 1000/500/250 watts.
May be operated at any
two specified power
levels. Pushbutton
power change standard.
Maximum output
N . capabitity: 1200 watts
ouTPUT *

IMPEDANCE...cvivee cnieenans 50 ohms unbalanced.
' Other impedances
available on special order

FREQUENCY
STABILITY i vennns coanens A5 Hertz over ambient
temperature range
CARRIER SHIFT.... ..iciiieriincaanen 3% maximum
" NOISE LEVEL...... ....... 60 dB or greater below
100% modulation
@ 1000 iHeriz

MODULATION
CAPABILITY..... te heesaaean 100% negative peaks

125% positive peaks
AF FREQUENCY

RESPONSE....... Cie ereesan £1.0 dB, 50-10000 Hz
1-kw  output
100% modulation

AF HARMGNIC
DISTORTION........  .... 2.5% or less, 50-10000 Hz
1-kw output, 100% modulation

Sine wave input

AUDIO 'INPUT

IMPEDANCE ... . ... ...... 150/600 ohms, balanced
AUSIO INPUT
TLEVEL. .. iiiiiiannn +10,%£ 2, dBm

' POWER SOURCE....

. .208/230 vac, 50/60 Hz,
single phase

POWER
CONSUMPTION.. ... ....... 4500 watts (1200 watis
output, 100% modulation)
AMBIENT
TEMFERATURE -
RANGE............. - =20 to+45 degrees Ceisuis
ALTITUDE. . cvevees civnoacs up to 7500 feet AMSL
DIMENSIONS ........ (... 70.5"" h x 25,75 d x
28.25" w
{179 cm x 65.4 ¢cm x 71.8 cm)
ORDERING INFORMATION
MCDEL B&-1K..... «. ,1000/500/250 watt transmitter
(Specify operating frequency
and power levels desired)
SC-AM. s ittty b aiiaean Spare Vacuum Crystal
STA-TK . ottt teiinnnns 100% Spare Tube Kit,
(4 Type 4-500A)
SSCIK oo viiinnnenn .1009% Spare Semiconductor Kit
SRIK v ovieennnannes ..Filament Voitage Regulator
RCS-1....... veansae Remote Controi Sotenoid Kit

.

4500 South 76th Street « Omaha, Nebraska 68127

(402) 331-2000
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